The individual food-demand behavior of juvenile European sea bass (Dicentrarchus labrax, L.) reared in groups under self-feeding conditions was investigated. The triggering activity on self-feeder, i.e. index of the food-demand activity, agonistic interactions and territorial behavior were monitored for periods of 42 to 68 days in six groups of 50 fish. The specific growth rate was calculated and the brain serotonergic activity was used as a stable index of social stress. Inter-individual differences appeared in triggering activity and three groups were distinguished: 3-5 high-triggering fish, 17-30 low-triggering fish and the remaining individuals were null-triggering fish. There were no significant differences in specific growth rates calculated at the end of the experiment (day 42 or day 68) between individuals with high, low, and null food-demand (ANOVA, p > 0.05). No territorial or agonistic behaviors were observed, however, there were significant differences in brain serotonergic activity between the three triggering groups (ANOVA, p = 0.050 in telencephalon and p = 0.004 in cerebellum). Specifically, hightriggering fish had lower serotonergic turnover than low or null-triggering fish. We put forth the hypothesis that fish with low or null-triggering activity could be stressed by the high activity of hightriggering individuals.
Similarly to Covès et al. [7] , the sea bass were placed in the experimental tanks two weeks prior 117 to the beginning of experiment. This period allowed time for the fish to adjust to the 118 experimental environment become familiar with the triggering system. Two variables were 119 monitored during the 42 day (tanks 1, 5, and 7) and 68 day (tanks 2, 3, and 8) experiments. 120
These were: 121 -the individual food-demand estimated by the individual triggering activity: the number of 122 actuations of each fish in each tank was daily stored on computer; and 123 -the total food-intake of each tank: the uneaten pellets were daily counted in the sediment trap. 124
Then the complete number of pellets dispensed by the feeder minus the whole number of 125 uneaten pellets was calculated to determinate the total amount of food intake by all fish in each 126 tank. 127
128
We defined an 'active' day as a day when there was at least one event triggered. From this, fish 129 were distinguished into one of three triggering activity groups at the conclusion of the 130 experiment (day 42 or day 68): 131 triggering activity higher than one per day; 133 -low-triggering fish: fish with a proportion of active days between 4% and 15% and less than 1 134 actuation per day; or with a proportion of active days greater than 15% but a mean triggering 135 activity lower than one per day; 136 -null-triggering fish: fish demonstrating a percentage of active days less than 4% and a mean 137 triggering activity lower than one per day. It was assumed that the rare actuations were 138 were null-triggering fish and handled the trigger for less than 2% of the total food-demand 196 (Table 1) . No uneaten pellet was counted in the sediment trap during the experiment. Then, the 197 total amount of food delivered by the self-feeder given by the complete number of trigger 198 actuations for each whole tank is equivalent to the total food intake for each of these tanks. 199
Also, the total number of trigger actuations and the total food intake were roughly between tanks 200 (Table 1) . At last, the total food intake per kg of fish and the total food intake per day of 201 experiment were similar between each tank of the same experimental duration (Table 1) . (Table 2) . 217
Agonistic behavior and territoriality
No linear relationship was observed between the specific growth rate and the food-demand, e.g. 218 in tank 2 (r 2 =0.002, p=0.772; Fig. 1 ) and in the other tank treatments (Table 3) . ANOVA 219 analysis on the three food-demand groups of animals did not display any significant difference 220 for specific growth rate in five tanks (ANOVA, p>0.05; (Fig. 2A, B) . Only a moderate trend is observed in diencephalon 233 observed that the high-triggering rainbow trout, which is the dominant fish, did not always 257 display the highest growth rates. The largest growth rate values were positive for all fish -null, 258 low and high-triggering fish-suggesting that the food quantity delivered (near 69 to 88 g of food 259
per day) by the high-triggering individuals seems enough to feed the whole group. We cannot 260 say that the amount of food delivered is optimal since no waste was collected: may be the fish 261 are fed ad libitum, may be their needs are not completely achieved. However, this quantity 262 suggests that the group needs were satisfied, since between each tank, the total number of 263 voluntary actuations displayed by the high-triggering fish -i.e. the total quantity of pellets 264 delivered, was quite similar. The initial weights and density were equivalent between tanks and 265 no uneaten pellet was counted during the experiment. Then, the food intake (per kg basis or per 266 day basis) was roughly between tanks, which it explains that the final weights and the growth 267 In our study, the 5-HIAA/5-HT ratio is higher in telencephalon and cerebellum for the null and 307 low-triggering sea bass than for high-triggering animals suggesting that individuals exhibiting 308 low or null food-demand display a higher stress level than fish with high food-demand. In 309 rainbow trout and arctic charr, individuals occupying the highest ranks in dominance hierarchies 310 displayed the highest triggering activity and the lowest serotonergic activity (5-HIAA/5-HT 311 ratio) in telencephalon, hypothalamus and brain stem [8,10-12,35]. They displayed also 312 aggressive behavior towards the subordinates, which is not the case in our study. So, how can 313 we explain the observed differences in stress level in spite of no agonistic and territoriality 314 behaviors? Social interactions induced stress may be very complex, and most likely, if the stress 315 experienced by subordinate individuals generally results from initial loosed fights [46] , it may 316 be maintained by a continued threat from the dominant individuals. Our hypothesis is that sea 317 bass with low or null food-demand could be stressed by the high activity and the permanent 318 presence of the high-triggering individuals, exerting a kind of "passive" dominance on them. 319
Additional investigation, including studies on fish densities and food management -e.g. lower 320 rewards, will help to confirm that a dominance hierarchy really exists in juvenile sea bass 321 groups. To explain individual food-demand differences, another hypothesis would be theexistence of differences in individual learning ability to actuate the trigger. It Rubio et al. [6, 47] previously reported, observations in sea bass learning abilities. In the same way, food-demand 324 could depend on the "personality" of individuals. In rainbow trout for instance, Sneddon [48] 325 distinguishes "bold" from "shy" individuals on the basis of specific behavioral tests. Applied to 326 our study, null and low-triggering juvenile sea bass would be shy individuals according to their 327 higher 5-HIAA/5-HT ratio. This stress may be considered either a cause of their shyness or a 328 consequence of this feature. On the contrary, high-triggering fish would have a "bold" character. 329
At present and under our experimental conditions, it remains difficult to make a conclusive 330 decision on the presence of a dominance hierarchy. Nevertheless, this study is a first step in 331 understanding the food-demand activity in juvenile sea bass groups reared under self-feeding 
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All data are means ± S.E.M. and n, number of fish in parentheses.
532
Analysis of variance (ANOVA). Significance levels are denoted by asterisks: * p < 0.05, ** p < 0.01, ns = no 533 significance. 
